Metabotropic glutamate receptors and striatal synaptic plasticity: implications for neurological diseases.
Long- and short-term changes in the efficacy of synaptic transmission are known as synaptic plasticity. Phenomena such as long-term depression (LTD) and long-term potentiation (LTP) are two classical forms of synaptic plasticity that are expressed in several brain areas, including the striatum. Bi-directional changes in corticostriatal synaptic transmission, i.e. LTD and LTP, have been proposed to represent the cellular mechanisms underlying the physiological processes of motor learning and behavior. In parallel, other forms of synaptic plasticity induced by different experimental pathological conditions have been described in the striatum; these changes are presumed to represent the cellular processes underlying several neurological disorders, including Parkinson's disease and Huntington's chorea. A considerable number of receptor and post-receptor systems participate in the mechanisms of synaptic plasticity in the striatum, where glutamate plays a primary role through its ionotropic and metabotropic receptors (mGluRs). These latter constitute a group of recently characterized molecules, which have been shown to modulate synaptic transmission by acting on cellular excitability, ionic conductances and neurotransmitter release. These receptors have also been involved in several neuronal pathophysiological processes. The role of mGluRs in synaptic transmission and synaptic plasticity has been recently deeply studied and characterized in the striatum, in both physiological and pathological conditions. These findings open new and interesting perspectives in the study of basal ganglia function, and introduce new possible pharmacological approaches for the treatment of neurological disorders in which mGluRs have been experimentally involved.